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Commission policy recognized CMRS providers as co-carriers with LECs.
The Commission, therefore, adopted the principle of mutual compensation.

LECs have not implemented meaningful mutual compensation in cellular
and without further direction from the Commission are not likely to adopt
it for PCS.

Therefore, the Commission must adopt a specific, pro-competitive
structural solution.

Bill and keep is the best alternative for a number of policy, business and
economIC reasons.

Bill and Keep

• will fairly compensate LECs and CMRS providers;

• is economically efficient (LEC incremental cost of terminating
traffic is de minimis);

• is administratively simple (no new billing, or accounting systems
are required);

• can be implemented without delay (no need for cost studies);

• will promote competition and a network of networks by promoting
interconnection; and

• will limit the extension of LEC monopoly power into wireless
markets.



ISSUE UPDATE: INTBRCONNECTION AND COMPBNSATION

Prepared for NARUC's Summer Meeting
July 1995

by
Teleport Ca.aunications Group (TeG)

Tnis iuu. update is intended to be, companion to '7h. Economics of Interconnection-, three p,pers on
k.y 'sp4lCts of the int.rconnection campenNbon issu. ,uthom by Gerald W Srock' ,nd published ,s ,
cO/lection by reG in Apnl 1995. For the ben.fft of thCH who hav. not had the opportumty to read these
p.pars, th.y ,nt attached.

In the th,... p.".rs. Mr. Stock .xplains howreciprocM.~~ th.t ant
administrativ.,y simple. economically COff1tCt and con""'t with maximum n«work .lffciency would ,ns.
in a competitive mark.tplec.. He IUo .xplains wny reguJators m" guide alftYiously monopolized
mark.t in transition to comp«ition towerda an economically conwct intercorri'MCtlon COI'I'JP'IJNtion system
and why such tWfu/ation muat limit campen_lion to no more than the incntmental coat of the peak ".nod
c."acity requintd to terminate the tralffc. a.e.u. IUCh an incremental COlt ia to trMa/, h. aIao~
why a z~prlced inteteonnKtion tsender keep air or "bill and 1cMp,. such .. haa tJHn agl'Hd to by
commercial s.rvice provid.rs on the INTERNET, mHts the. economic requitements.

I1I1'BODUCTIOH AIm SUI8aIlY

C~mpeting local exchange carrier (LEe) network. must be
seamlessly interconnected to avoid a repeat of the situation,
which existed at the turn of the century, when local exchange
service was competitive and unregulated but consumers had to bear
the expense and inconvenience of having to subscribe to two or
more telephone systems that did not connect, in order to reach
all the parties they wanted to talk to.

"Seamless interconnection" means more than simply physically
interconnecting competing local exchange carriers' networks. It
also means that the competing local exchange carriers must
establish the administrative and financial arrangements
~ecessitated by the exchange of calls between their competing
networks. And the single most critical issue is the
establishment of a system by which each LEC will be compensated

1 Gerald W. Brock is a tomw Chief of the FCC's Common carner ButUU. H. il currently
profeslot of telecOmmunications and Oil'8CtOr. GtIlcIu.. Teteeommunic8dOnl Program at Th. George
WashIngton University in washington. O.C.
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fo~ te~~~~a:i~g :~cal telephone calls originated on ancthe~,

competing LEC's network: one compensation system will promote
vigorous local exchange competition that strongly benefits all
consumers; another system will stifle competition or, perhaps
worse, create only the illusion of competition that results in a
virtually deregulated monopoly.

If the traditional, mature LECs and the emerging, start-up
competitive LECs cannot negotiate a mutually acceptable
compensation system, as seems likely, regulators will have to
decide the issue and do so quickly. Their selection of one
system or the other will largely determine whether effective
local exchange competition will be economically viable, or not.

If local exchange competition is economically viable, then
competition can safely be substituted for regulation and
substantial changes in the regulation of the traditional local
telephone industry can and should be made. But if the

'interconnection compensation system does not allow for
economically viable local exchange competition, then the result,
eventually, will be greater regulation of the telephone
monopolies and the loss to this country of the economic and
social benefits of a Vigorously competitive market.

Which system should be adopted? Which system will be adopted?

INTWaCOHNWCTION COM'KN&ATION IS A CaITICAL BOT T~ORARY ISSUK
CAUSBD BY UNBALANCe TUrPIC ANI) TID LAC~ OP lnJD.a POaTAlILITY

The tranaitional probl.. facing local exchange carriers and their
regulators is that, in the near and medium term, the traffic
exchange between immature, start-up Competitive LECs (CompLECs)
such as Tca and the mature, Traditional LECs (TLECs) that have
market power and all of the customers will be substantially
imbalanced. In the period of imbalance, the CompLECs will
terminate substantially more traffic on the TLECs' networks than
the TLECs will terminate on the CompLECs' networks.

To attain a reasonably balanced exchange of traffic with a TLEC,
a CompLEC must serve a customer mix that is similar to the
TLEC's. This means, for example, that CompLECs would have to
serve a full range of customers with predominantly outbound
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~sage, as well as a full range of customers with predominan:ly
i~bound usage. But without effective, efficient number
portability, CompLEC's will be discouraged from seeking "inbound
customers" (compounding the traffic imbalance problem) and some
consumers will be discouraged f~om subscribing to the CompLECs'
cucbound service.

Regulators must recognize that Service Provider Number
Portability ("SPNP") is a prerequisite to the natural "balanced
craffic" that characterizes mature interconnection relationships
and should therefore insist that effective, database-driven
Service Provider Number Portability be in place before they give
serious consideration to permitting the usage-sensitive
compensation systems advocated by some TLECs.

Time is required to allow CompLECs to mature in the marketplace.
And time is also required to develop a database-driven SPNP
system needed to allow consumers with substantial inbound traffic
to be served efficiently by CompLiCs.

In summary, as the traffic between a CompLEC and TLEC becomes
reasonably balanced as the result of the natural maturation of
the CompLEC and the availability of SPNP, interconnection
compensation will become a "non-issue" because any charges that
are assessed reciprocally will cancel out. But will CompLECs have
a reasonable opportunity to mature? The answer is, only if the
substantial short-ter.a reciprocal compensation problem is
·~~s-.:lved immediately.

Mature traditional local exchange carriers and the emerging,
start-up competitive LECs are proposing mutually exclusive
compensation models. If the carriers cannot come to negotiated.
agreements, regulators will have to choose between them. The
alcernatives are:

TLECs are proposing usage-sensitive schemes (i .•. , minutes
of-use), often based on the existing "switched acce••
charges" impos.d as a matter of public policy on the
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~er~:~a:ion of interexchange carriers' long d:stance
traffic. Since the interex~hange access charges are by
design "uneconomic", it follows logically that a usage
sensitive system would tend to maintain the seaeus quo,
advantaging the incumbent dominant LEes and disadvantaging
the new entrants.

• aSAGB-INSBNSITIVW

TCG and other actual and potential CompLiCs are proposing
usage-insensitive compensation systems, either "bill and
keep"4 or flat-rated capacity charges) or some combination
of the two. (A "bill and keep" arrangement can be thought
of as a "zero priced" flat-rate capacity charge.) Because
any costs incurred by TLECs to terminate CompLiCs' traffic
are both trivial and not related to usage, a usage
insensitive compensation system would be "economic" and
encourage a more competitive local telecommunications
marketplace.

It is obvious that CompLiCs will not start out with the extensive
networks and customer base of incumbent LECs. It will take a
considerable period of time for CompLiCs to develop their
networks and build their customer base, particularly in the
absence of Service Provider Number Portability. To establish the
effective, sustainable competition that would justify and perhaps
require substantial changes in the regulation of TLiCs,
regulators must ensure that interconnection compensation systems
favor ·;08D.~i~iAP· (not a particular competitor) and that they
are based on sound economic and policy principles.

Establishing an appropriate mechanism and level of compensation
between competing local carriers is critical for the development
of competition. Thus, regulators should evaluate each of the
basic proposals on the basis of whether it satisfies the
following criteria:

4 "Bill_ kelp" (or ....". keep lit') refers to a system wMrIby .een carrier reciprocally

t.rminat.. the other carrierI' tnrfIIc for no .xpIicit charge 10 that the originating carrier "bills" the
oliVinaang subscriber and ''k...... aft of the billed rwYtnue.

In a "capecity charge" compenUtiOn system, the C*riIr originating a caU ttrminatH it

through a fiXed amount of swrtet'Iing~ (i.•.. a 0$1 swttch port) at ftxId monthly cnarge.
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• creating an environment that enc~urages viable local
competition;

• encouraging innovative retail pricing;

• favoring administrative simplicity and low administrative
costi and

• encouraging investment in, and the development of, a rugged,
disaster-resistant local telecommunications infrastructure.

As explained more fully below, Co~pLECs' various usage
insensitive proposals generally satisfy all these criteria. By
contrast, the TLECs' usage-sensitive proposals would thwart
effective, sustainable competition because they are inefficient,
administratively burdensome, and prevent economically viable
competl.tion.

t1IAO.-SDfSITIW Ilft'IIaCOlOmCTION RAnI CA)fIT MOB IN A CODfttTn.
LOCAL MU.ItWr

Usage-sensitive interconnection rates will not encourage the sort
of vigorous competitive market that benefits consumers. Rather,
at best (or at worst, depending on one's viewpoint), they would
allow the TLECs to create just enough of an illu.l~ of
competition to justify their demand for radical changes in the
regulatory system. That is because usage-sensitive
interconnection would set the CompLEC's price floor, constrain
the new entrant's ability to devise innovative pricing plans, and
transfer all the economic benefit of any CompLlC marketing
success to the TLEC. Regulators should not settle for such an
illusion of competition; they must encourage the reality of
vigorous, sustainable competition.

To ~llustrate the issue, consider the case of Oregon. Local
exchange telephone service in Oregon is provided under almost
every type of rate plan used elsewhere in the country: both
usage-sensitive and flat-rate/unlimited use retail rates are
available with optional volume discounts to both busine.s and
residential consumers. And US WEST's propo.ed interconnection
compensation for Oregon is typical of TLEC proposals for a usage-
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ser.si:ive call completion rates. Therefore, while tr.~

circumstances in each State are unique and must be taken into
account, Oregon provides an excellent framework for examining the
full range of interconnection compensation issues. As the
following analysis of US WEST's compensation interconnection
proposal demonstrates, it, like other such usage-sensitive
systems, is uneconomic, unworkable and anticompetitive.

Under its proposal, US WEST would impose a charge of 2.0
cents/min. for terminating local exchange calls originated by
CompLECs. This 2.0 cents/min. rate is uneconomic and unreasonable
because it is probably at least 10 times higher than the
incremental cost.' Such high usage-s.n.itiv. rates make it
impossible for a CompLEC to economically address any market
segment, as the following example. illu.trate:

• CQBP-Cing fAr "'11 ap4 Me4iua Ju.ip... V••r.

Small busine••e. in Portland have two option.: they can
purcha.e a measured rate complex bu.ine•• lin. for $18.00
per month plus 3 cents/min. for local exchange call., or
they can purchase a line with unlimited local calling for
$34.77 per month.

It has been estimat.d that about 10 percent of Portland's
business line. are m.a.ured rate. Upon fir.t impres.ion, it
appear. that CompLiC. would have a 1 cent/per min. gross
margin when competing for mea.ured rate service users at the
propo••d 2.0 c.nt/min. int.rconn.ction rat.. But this
margin is illu.ory: mo.t of the bu.in••••• that choose
mea.ured s.rvice u.e di.count calling plan. ba••d on the
number of minut•• of u•• p.r month on each line. The plan.
for 6, 9, 12, and 18 hour. of u.age drop the average
marginal rate of a local call b.low the propo••d
interconn.ction rat. (to 1.47 cents/min. for 6 hours; 1.65
cenes/min. for 18 hours) .

4 11& Brack. "Incrwnentlll Colt of Local U....." it is notId that ltudieS done by or
supported by TLEel~ tI* 0.2 C8fttllmin. ill,..".... •••m••• of I nac's ......
incremental cost of tetminsting I CompLies tnIfIc. It it ... notIId tNt the COlt is -.mined by pMk
period capIICity n th.,..,.". the true COlt is c:ontiIIerIIbIY higMr UW1 the 0.2 centIIrnin. IYerIIQ. during
the peak pefiOd and il zero during the non-peek period.
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:: r.as beer. estimated that more than 90% of the business
l~nes In Portland are purchased on a flat-rate basis wi~h

unlimited local calling and it is :ikely that most of these
lines are used by "medi;J.m" sized businesses. To address
this substantial market, CompLECs will need to offer a flat
rate/unlimited use option.

The S16.77 difference between the measured rate line
($18.00) and the flat rate service ($34.77) is the price to
purchase unlimited local usage. Table 1, below, compares
the effective calling rate per minute for business customers
purchasing the flat rate/unlimited use service with the
proposed 2.0 cents/min. interconnection charge. In every
inltance, Ca.pLICI are left with negative operating margin,.
In other words, under the TLEC's proposal, even before the
CompLECs address their own costs of providing service, they
would lose money if they tried to match the TLEC's effective
calling rate.

TAILE 1 (COMPITING 110ft MaDIUM BUSINISS USIFtS WITH liLAT FtATI,
UNLIMITID USI SIFtY.CE)

Local caning
....JIIontb

100
1000
1100
1200

Iffectlve c......
•••Wn""

1.•
1."
1.12
1.40

Pro....
Interconnect

"'"2.0
2.0
2.0
2.0

CompUC',
Vn•
(0.14)

. (0.33)
(OAl)
(0.10)

All ..... INn_ v .."..... In cent8.
Itfectlve "'.71 I LouI-.ueee pe, Montta
0 ,,10 c........... USWC ,ro.... Inter<arrler eompenutlon.....

e CpnpeCiQ8 CAr Large Iu.i.... a••r.

In Oregon, low co.t local calling is available for large
busine•• user. (tho.e with digital PBXs) through the TLEC's
Digital Switched Services ("OSS"). Tn. following chart shows
the market realities faced by prospective CompLiC. in that
market, which is initial "core" market for CompLECs:
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A large business customer using these services would
typically generate a total usage of about 160,000 minutes
per mon~h per DS1. This would yield an effective local
calling rate of 0.529 cents/min ($846.00/160,000 mins),
meaning that a CompLEC would lose 1.471 cents/min. (and
probably more since the CompLEC may have to offer lower
retail rates to attract the large user in the first place) .

By making it impossible for CompLICs to compete for the
large business users' traffic, the usage-sensitive
interconnection scheme makes it impossible for CompLICs to
achieve the capacity utilization factors needed for the
CompLEC to be an active and effective competitor in the
residential and smaller business markets.

• Coset.i" fpr 'e.id.t.ia1 CpP,"P 'r.

Residential users in the Portland area can purchase a
measured service phone line from the TLIC at a monthly rate
of $6.37. They can also purchase 3- and 6~hour usage
discount plans whose e~fective retail prices range from 1.27
to 1.33 cents/min., well below the proposed CompLEC call
completion rate of 2.0 cents/min.

It has been estimated that about 90' of residential
customers in Portland purchase flat-rate/unlimited use
service, which they can obtain for $12.80 per month. Thus,
the customer can purchase unlimited local usage for $6.43
per month -- the difference between the flat rate service
($12.80) and the measured service phone line rate ($6.37).
Table 2, below, which assumes an average call duration of 5
minutes, provides some frame of reference:
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TAILE 2 (COMPETING FO" "eSIDeNTlAL use"s WITH FLAT ~TII UNLlMIT!D USE SERVICE)

Propoetd CompLEC'.
Local C.11e Local Mlnut. Retail Rey. Interconnect Margin
p"pay P....tb PIC Min, 8IIe P.rMln.

3 - 1,43 2,0 (0,17)
4 100 1.01 2,0 (0,13)
5 110 O,U 2,0 (1,1")
6 100 0,11 2,0 (1.21)

Revenun, rate, Ind IMrgin ex."...td In centa.
Loc.1 Mlnutn per Month • Local C.... per Day I 30 I 5
"etail "even.,. per MImIte • 11,43 , Local Mlnu" PI' Month
Maflin • Propoeed TLlC TennlMtIoft "-te • "eta" "eyenue PI' Mlnutl

A. Table 2 demonstrate., if CompLEC. in Oregon had to pay 2,0
cents/min, to TLECs to terminate a local call, the CompLECs would
not be able to compete for residential callers who make more than
2 calls per day.

In a jurisdiction with .andatory m.asured use for ALL cla•••• of
u.ers, it might b. po••ibl. to d.vis. u.age-.en.itive
interconnection compen.ation rate. that provide for some
"po.itive" margin between the TLEC's effective retail rate. and
the interconnection rate. paid by the CompLIC•. But this would
defeat a major consumer benefit of local exchange competition:
because such interconnection rates would parall.l the TLEC's
retail volume and time-of-day/day-of-week discounts, they would
force CompLECs to b.come clones, not competitors. s

Usage-sensitive interconnection rates are even le•• workable in
jurisdictions with mandatory or optional "flat-rate/unlimited
use" local calling, The fundam.ntal mis-match betw.en a usage
sensitive wholesale rate and retail flat-rates would strongly
discourage CompLiCs from .erving high volume customers,
particularly INTERNET users and information s.rvices subscribers.

USACD-IHI_ITIft :urraCo_crIoN uns WILL WOD: IN um
DlCOUUQ. A CClDftITIn LOCAL UCHAHQI K.UltI'l'

In contrast to the TLECs' usag.-sensitive proposals, the usage
insen.itive arrangement. advocated by Tca and other CompLEes are

5 Complex Yolume and tif'M.of~'_4-weekdiIcounta in the intereonMCtiOn rates would
impo.. subatantial measurement, bttIing and I'KOftCiIi8tiOn probIemIand costa on both carriers.
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likely ~o escablish the basis for a ~ompetitive local
telecommunicacions market that strcngly benefits all consumers.

• a.awe-insensitive compen.ation i. lair and appropriaee where
co.t. vary ba••d on capacity, not utilization.

All carriers make rather "lumpy" investments in switching
and ~n:e~office trunking capacity-based on peak busy hour
forecasts. As Gerald Brock's "Economics of Interconnection"
points out, the bulk of the TLECs' interconnection-related
costs are incurred when termination capaCity is created,
based on peak load demands. And these investments in peak
period termination capacity ~ill be made regardless of
whether the traffic is originated by a TLECor a CompLEC and
regardless of any forecast off-peak usage levels.
Consequently, there are few, if any, incremental facility
costs associated with terminating a CompLEC's peak period
traffic' and there are virtually no variable costs
associated with off-peak usage.

The usage-sensitive compensation schemes proposed by TLECa
so substantially overstate the cost of completing calls at
most times of the day that they could not satisfy the "just
and reasonable" test of general public utility law and
policy.

By the same token, a usage-insensitive compensation system,
which fully compensates a carrier for all of the net
incremental coats incurred in making peak period capacity
available, clearly would be just, reasonable and, because it
encourage. effective -- not illusory -- competition, in the
consuming public'S interest.

e a.aWe-in.e~.jtjve c~.atjon a11o.. Ca.p£.C. to otter
aggre••jve aad jADovative retajl prjcjng to con.uaer.

"Bill and keep" or, to a lesser extent, capacity charges
ba.ed strictly on incremental costs, afford CompLECs the

, Vrgorous price, promotionet Ind qUlllity competition betWeen CompLecs Ind TLeC, could
stimu_ additionll total trafIIc vOlume Ind ....uire 101M IdditionIII C8PIlCitV. However, CompLeC, will
be providing much of the IdditioNI tDtIlI c.pecity ....und by the totlt "netwonc of network." so thlt
nec, will 1110 enjoy some avoided coats.
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freedom to introduce the innovative pricing plans that are a
hallmark of a competitive market.

Each carrier in the competitive market must be able to
independently develop its retail price strategy, including
time-of-day and volume discounts in a measured use
environment or different plans in a flat-rate retail
environment. Such innovation and competitiveness is not
possible in an environment where the dominant carrier is
allowed to impose per-minute interconnection charges that
set an effective price floor for "competitors".

With usage-ins.nsitive interconn.ction, it will be more
difficult for TLECs to control CompLECs' rat. levels or to
force CompLECs to clone the traditional rat. structures.
Rather, CompLECs would have the freedom to price their
services in a manner that responds to con.umers' preferences
and, thereby, to maximize their volume and revenue.

• a•••• -111••11.1t1v. 1I1t.reolUl.et1ol1• • r. auel1 .1a9.l.r aad 1•••.
• qea.1v. tl1aD u••••-.eJI.1t1v. arraD._eJlt•.

.Usage-sen.itive interconnection charg•• will require complex
and costly mea.uring, r.cording, and billing capabilities
that few local exchange carrier. po••••• today. Indeed,
there is a question a. to whether some TLEC. currently even
have the technical capability to measure terminating local
exchange traffic. (Terminating local exchange traffic coming
from a CompLEC will not trigg.r the TLEC's measuring system
that is used to record terminating traffic.)

In any ca.e, it i. likely that the co.ts of mea.uring,
billing, collecting and reconciling interconnection
compen.ation are .0 high relative to the co.t of prOViding
the underlying .ervice, that -- absent an anticompetitive
i~tent -- it make. good business sense to avoid these costs
altogether. The "bill and keep" arrangements proposed by
Tca and other CompLECs do•• just that.

In fact, te.timony filed in a pending int.rconnection
compensation ca.e in Wa.hington State note. that US WEST'S
own co.t studies demon.trate that the co.t. of mea.uring,
billing and collecting inter-carrier compen.ation exc.ed the
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costs of terminating local calls at the end office.
Although this cost may differ somewhat in other States, it
demonstrates, at the very least, that billing and
administrative costs are significant relative to the
incremental costs of the switchir.g ltself.

And if "bill and keep" is not adopted for some reason, flat
=ate capacity charges are almost as easy and inexpensive
because they entail only one monthly measurement of traffic
(to allocate expenses on two-way interconnection trunks) and
counting a few physically identifiable, permanent facilities
(i.e., switch ports). Moreover, capacity charges represent
a good transitional vehicle to a "bill and keep" arrangement
that would naturally occur when traffic between carriers is
balanced.

In summary, for the reasons outlined above, local exchange
carriers should compensate each other by terminating each others'
traffic on a usage-insensitive basis.

COID_OTIOK ST.,... CAlI KAZDaZI DlaUTIa AVOIJ)UCI AND
IDfCOO1t.ACD IHnAS'1'ItO~ DfVIlaTJaDrr

Public policy should encourage the evolution of a public switched
telecommunications network which is as resistant as reasonably
possible to catastrophic service outages caused by natural and
man-made disasters and accidents. Such disaster resistance is
produced by avoiding "single points of failure" and maximizing
switch and transmis.ion facility diversity.

In a usage-sensitive interconnection scheme, it is likely that
the price of interconnection at a TLEC's tandem switch would be
higher than the price of interconnection at the end office. (Such
two-tier pricing is used for interexchange access services.) If
the tandem-end office differential is large enough, CompLECs
would have an incentive to interconnect more at the end office
and less at the tandem. From a public policy perspective, this
is probably a desirable result since it would increase the
physical diversity and therefore the disaster re.istance of the
public "network of networks": a catastrophic outage at the TLiC
tandem would have less impact on the overall network and CompLiCs
would deploy divers. transmis.ion facilities that could provide
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rouce redundancy on inter-s~itch trunks for both CompLEC and
TLEC.

However, a usage-insensitive system -- whether "bill and keep" or
"capacity charges"-- which applies equally at both the end office
and the tandem would sacrifice this public benefit: it could
encourage CompLECs to over-rely on the tandem interconnection and
it would noc encourage CompLECs to build diverse facilities co
the proximicy of more TLEC end offices, thereby minimizing
CompLECs' contribution to the overall telecommunications
infrastructure.

The best way to encourage a more diverse and disaster-resistanc
"network of networks" is not to impose a usage-sensitive
interconnection compensation system. Rather, the solution is to
graft the one redeeming feature of the u.age-sensitive system
onto the otherwise superior usage-insensitive system. A usage
insensitive system can be adapted to provide CompLiCs with an
incentive to make greater use of "end office" interconnections
with the TLEC by, for example:

• Having "bil~ and keep" at the end office and a flat rate
capacity charge at the tandem. (The tandem capacity charge
could be based upon the per minute cost of. tandem switching
and average tandem-end office transport and a typical
utilization factor appropriate to OSl inter-switch trunks.
By way of example, in the pending Washington interconnection
compensation case, based on US WEST's TSLRIC studies, this
formula would yield a monthly flat-rate capacity charge for
a tandem OSl port of about $130 using a utilization factor
of 216,000 minutes per month.)

• Transitioning from mandated "bill and keep· to a cost-based
interconnectioD (i.e., flat-rate capacity charges) at the
tandem some number of years before such a transition occurs
at the end office. (This transition period could begin when
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database-driven Service Provider Number Portability becomes
available so that CompLECs have a "reasonable" period in
which to achieve the actual traffic balance that "bill and
keep· emulates but cost-based ~nterconnection would apply if
the CompLEC was unable to achieve balanced traffic because
of it own marketing decisions or other factors.)

The compensation system applied to the exchange of traffic
between TLEC and CompLEC is not the only factor that will
encourage or discourage the evolution of a disaster-resistant
public switched network. The cost of the interconnection
facilities -- the fiber optic cables or microwave links -
between the CompLEC SWitching ce~ter and the TLEC switching
center will also play a very significant role in determining
whether the public network will be vulnerable to disasters or
not.

The cost of "collocation- arrangements (either physical or
virtual) developed for special access and private line service.
make such arrangements totally inappropriate as the sole means of
establishing the physical interconnection for local exchange
service (although existing special access collocation
arrangements should be used for local exchange service at the
option of the collocating carrier). The high cost of collocation
would strongly discourage end office interconnection and would
therefore encourage a disaster-vulnerable network. Instead of
collocation, CompLICs and TLECs should interconnect physically
for local exchange service in the same way that adjacent TLECs
currently do: over a shared, jointly constructed and paid for
"meet point H facility with each carrier being responsible for the
electronics at its end of the transmission facility.

With a "two-tier- interconnection compensation system that
encourages end office interconnection and limiting the length a
joint interconnection facility to a few miles, CompLICs would
tend to extend their networks to the vicinity of TLIC end
offices. This would establish the diverse transmission
facilities that add disaster resistance to the overall public
network.
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-JILL AND KElP- OR -CAPACITY CHARGI"?

As noted briefly at the beginning of this paper, TCG and other
actual or potential CompLECs have proposed two types of usage
insensitive reciprocal compensation systems:

• "Bill and Keep·, in which each LEC terminates the other's
traffic for no explicit monetary fee in return for the
reciprocal right to terminate its traffic also for no
explicit payment.

• Capacity Charg•• , based strictly on the incremental cost of
providing the units of peak period capacity made available
to the interconnecting LEC.

A "bill and keep" compensation arrangement clearly has many
benefits:

• Pir.t, it implicitly nets the trivial incremental co.ts
associated with the carriage of the traffic during the
period of substantial traffic 1mbalance against the
relatively substantial billing and administrative costs
which won't be needed once balance is achieved;

• Second, it is the simplest and least expen.ive system
administratively, as no recording, or creation and payment
of bills is required. (This has the additional benefit of
eliminating conflicts between TLECs and CompLECs that would
require arbitration by regulators.);

• Third, it allow. CompLEC. the greatest freedom and
flexibility in designing innovative and competitive retail
pricing plans so •• to maximize the benefit to consumers;
and,

• P01atla, it anticipates the development of the "balanced
traffic· which is likely to occur if CompLECs have a
reasonable opportunity to mature.

A flat-race capacity charge (based scrictly on the incremental
cost of the peak period capacity) share. many of the fundamental
advantages of a "bill and keep" arrangement; administrative costs
will be a little higher, TLECs won't be able to complain about
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not being compensated in cash and all the consumer benefits are
preserved.

CONCLUSION

Regulators are being presented with a clear choice that will have
profound consequences:

• Th~y could choose the volume-insensitive r.ciprocal
interconnection compensation systems being proposed by Tea
and other prospective competitive loc.l .xch.nge comp.nies
to solve the t~...1tioDal p~obl.. c.used by relatively
t.-porary traffic imbalanc.s. If they do, it will
dramatically increase the likelihood that vigorous local
exchange competition will be .conomic.lly viable .nd
sustainable, with all the benefici.l economic and social
consequences that implies.

• They could choose the volume-sensitive r.ciproc.l
compensation scheme being propo••d by the traditional local
telephone compani•• to pr•••rve the .tatu• QUO, particularly
their market dominance, peZ'MDeDtly. If th.y do, it will
dramatically incr•••• the lik.lihood that loc.l
telecommunication. service. will continue to b. the weak
link in a state's "information infr••tructure", with all the
adverse economic and social consequenc.s that implies.

The choic. seems obvious: regulators must embr.ce volume
insensitive compenaation arrangements, such as "bill and keep,"
to give effective local exchange competition. re.sonable chance.
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--- IJICltmID'l'AL COST or LOCAL U9M1
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Prepared for Cox Enterprise.

gEm,"

A r ......l. _1:1Mu of tile ....... 1JIcz'•••n1:al coat

of local ,.... (and ther.fore tile~ of teniJla1:iDeJ

tr.ffic received t~ • o~itor) uaial) cI19it:al 1:ecbnalOCJY

ia 0.2 c:enu .... ainuu. 'ftaa1:..u-u ia ba... on .~_

done by or aupported ~ ul....... C:iII.i_. '!be COft ia
lit

~ned~ ,.. puiod capac:i~ .... tIlenIon tile tne

coft ia c:=oMicienbly Ili",,- t:Ma tile o.a c:.aa per ainu1:e
I

....... dviDIJ tbe peU ,..iod and i. a-.» claz'iaI) tile non-

peak puio4.

I. Iaa'....au_
In a .epu-au ,.... PI"~'" tor ca.••1:, I b.v. argued

that the theordically COft"ect in1:e~ion char9. ia

co.t baaed _aaal c......1:ion. a......, coat can h.ve ..ny

ditt.~ .....i ... anel in • r..,w..1:ory con1:ex1:, co.t ba.ed

requir•••nu caa lead to lnun1nabl. r ....l.1:Ory procHdlnq.

anel di.~... Policy _en have conaequen1:1y frequently

souqht struc1:ural -.1:bocla of solvift9 probl_ th.1: clo not

require d.tailed ov.raitb1: of coa1: rul...



One proposed structural rule is mutual compensation
.'-without oversight ot actual rates, but as shown in the

Comcaat paper that approach is inadequate to limit the

exercise ot monopoly power. An alternative approach that

dispenses with direct control ot coat is the policy ot

"sender keep all N or Nbill and keepN 1n wbich each party

aqree. to terainate trattic tor the other without payment

tor terainatine; .ervice. That i. equivalent to autual

coapen.ation with a zero price tor coapen.ation. It will be

.cono.ically etficient if aitner of two condition. ar•••t:

(1) Traffic 1. approxi..tely balanced in each direction;..
(2) The actual co.t. are very low so that there is little

difference between a coet baeed rate and a aero rate.

lXietine; publicly available studi.. euqvee1: that the

1ncr...n1:&1 coet of local uaaqe (and therefore the co.t of

terainatine; traffic troa a co...titor) 1. Oft average

approxiutely 0.2 cenu/ainute. Tbe acftual coet is

con.iderably bi9ber during the peak period and zero 4urinq

the off peak period. . Tbua i1: would not be efficient or

de.ira))le to c:Ilaqe at 0.2 c:_u/ainu1:e on a U8aq_ ba.is.

HOWY_, tile .., low ay_raq_ nUliber coapared to the price

C\IZT.stly cbUged by local excban9- c01lPUi...WJgeeU that

tar qr"1:e&" cU.etol'1:ion. are likely troll _tual cc.pen.ation

without control of rat.. 1:han froa sender k..p all

approacbe••



There are two basic methods for estimatinq Cost:
•

(1) enqineerinq studies ot the forward lookinq COlt to

supply a particular service:

(2) econo.etric (statistical) studies of the relationship

betwe.n observed cost and observed outputs.

Both engineering and econo.etric studies provide useful

information on cost. The engine.ring stUdy allows one to

focus on best prac~ic. technoloqy and coapu~e the

incre••ntal co.t of addin9 capacity to provide a particular

func~ion. !cono..tric .~udie. provide a reality check by

u.ing ob.erved output and cost data r.ther than proj~ions

-.of expected co.t. However, econo..tric .tudie. aay produce

le.. preci.e ..tiaate. of the increaental C08t of a

particular .ervice 1:han enqin..,ift9 .tudi_ becaUH they are

....uring the correlation be~en variatioft8 in the total

cost of different telephone coapanie. and vari.tion. in the

quantitie. of particular .ervieee provided by thos.

co..-nie.. Tbe ca.~ data include co.ta tor different

eabedded technol09i_ uaecl by the COIIPafti- and are not

preci.e enouqh to PI'OV1c1e detailed ••~uatM of the

incr-..tal coeu of particular s.rvic.. v1th ~icular

typetl of t.ecbnolOlY.

II. 1ft9u...1JIt~u
The .a.t cOllPC'.en.ive public ..,in..-1", study ot

incr_ntal co.~ va. done by the Incr~tal Co.t T••k Porce

with ••abers fro. GTE, '.cific lell, the California Public



Utilities Commission, and the RAND Corporation. 1 The Task
.-

Force had acce.s to data for telephone companies in

California and performed a detailed enqineerinq cost study

for various output me.sures ot local telephone service.

Individual components were priced based on 1988 price. and

costs were coaputed tor switch invest.ent, switch

maintenance, interottice transport, and call atteapt costs.

All co.ta were co.puted tor call. durinq the bu.ie.t hour ot

the ye.r bec.u.e the inve.eaent .nd a••oci.ted expen.e. are

related entirely to capacity co.t. The T••k Porce coaputed

the tollowinq u••qe co.ta tor e.ch hundred c.l1 second.

(CCS) durinq the bu.ie.t 1\our of the ye.r tor ".veraqe" and

"l.rqer urban" exch.nqe.:

·..

switch inve.e.ent $ 5.00 - $ 10.00 ~ year

$ 6.00 - $ 11.00 per year

switch ..intenance

interoftice c.l1inq

Total

.20 

.50 -

.50 per year

.60 per ye.r

In .ddition, tbe taak force co.,uted • coet of $ .30 to $.90

per ye.r tor e.eIl c.l1 .tt~ durinq the busi..t hour ot

the ye.r and ..ei..Ced .pproxi..t.ly 1.25 busy hour att••pts

per bWly hOU' c:cs. 2

1 11:'1"- •• lUt:cMll, x.,'F,zS·l OM'" AI 1"'l"n.
'GSM' eM '.'1 0", (lUte lIoftioa I CAl 'ft1e bnd
Corporation, 1'10), npl'1ftted 1ft Wll1i_ fOl1U'd, .... ,
-niMl SMI _ ..i.·. c. :pelS.'" ",,1,., srlO'1ua
,..·d1., (Col...... , OIlio: ••cio".l ....l.cory a....rch
Institute, 1"1) (MlaI '1-').

2 Ibid., p. 24', 250.



There are 8766 hours per year and the ratio of the peak
--usage rate to the averag_ usage rate is approximately J.J

That implies that one busy hour CCS is approximately equal

to 2922 ces p.r y.ar (8766/3). Because one ces is equal to

1.67 minute., costs per bUSy hour ces can be converted into

averaqe costs per _inute by dividinq by 4880 (2922 total

year ces ti... 1.67 a1nute./ceS). Thu. the $6.00 - $11.00

co.t per year per ecs durin9 the bu.i••t hour of the y.ar

tran.late. into $.0012 - $.0023 per a1nut.. The bU.y hour

att••pt co.t add8 $.315 - $ 1.125 per buay hour eel (1.25

bu.y hour att..pt. per buy hour ces and $.30 to $.90 annual

co.t per bu.y hour att.~), rai.in9 the total co.t,

includinq buay hour att..,t., to $6.315 - $12.125, and the

per .inut. co.t to $.0013 - $.0025. Takinq the .1441. ot

the ••ti..ted ran•• t1v.. a coat of $.OOlt perainut., or

approxi..t.ly 0.2 c."ta/ainut••

leeau•• the coat i. d.t.nined by the the peak

capacity, the actual coat paZ' .1"ut. i. aw::h hith.r at the

peak and i. zen at the off-peale. It, for .xlUlPle, one

aa.ua.. that an -.ual .1z. peak OCCUZ'. for on. hour in each

busi"••• day (260 bcNz'1I paZ' y"Z' of peale \IM.e and 8506

hova of non-peaJl Wla•• ), then the avera.. coat paZ' ainute

would be 2.1~ foZ' the I.t peZ'Cent ot the tZ"aftic that

occur. duzoinq the 260 peak bova each year and t.be av.ra,.

3 Rolla. I. PUll, J'£?-L::!: a:!:",lSiM' Iric••
vip, '"M¥' C!fMs!S¥; _ ~ , (Santa Monica,
CA: The RaneS corporation, 1"4), p. 5•



cost per minute would b. zero tor the 91.1 percent of the
0--traffic that occurs durinq the 8506 non-peak hours.

A variety of other enqineerinq studies have been done

tor specitic requlatory purpo.e. and sub.itted to various

state requlatory co..is.ion.. For ex••ple, New Enq1and

Telephone prepared .n en9ine.rinq study tor the

M••••chu••tt. PUC that tound an incr...nt.l co.t ot 0.2

cent. per .inute tor local asa.e ••rved by electronic

switch•• , the .... a. the Incr...ntal Co.t Ta.k rorce

conclu.ion u.inq California data. 4

III.......uic ..u.t:a
Many econ~rie cost .tudie. of telecoBEUAication have

been done, but the pzoocedUZ''' uaed in ..t of th_ do not

allow an e.tiMh of the iftCl'••ntal coat of local .ervice.

one qood Kono_trie cost .t\lCly that does provide an

e.tiaate of the .arvinal coat of local excbanqe .ervice i.

the one pu'fo~ in 1,., by Loui. "1'1 and Jonathan 'alk of

NDA, uaiftCJ clata fl"Oll 31 COIIPUi- (24 lell and 15 non-Bell)

over the yeara 1,.4-1,.7. Tbey developed a .tati.tical

relationalUp ..... the total coat of the individual

crmpaal_ aDd tM accea. line., local uaaqe, and toll l1.a.e

provi.... ." eM c.....i_.

roUl' different .adel. wel'e~ fol' the .tati.tical

e.tiaation. In two of the .adel., the clata fol' eacll co.pany

4 ••ported in t.wla J. "1'1 and J~'" 'alk, "The U.e
of lcoftOMuic AnalJal. in la'i_tift9 --.inal Co.t," in
Pollal'd, MemiMI eM' T'CMifav" ql, Ai's



~as averaged over the tour y.ar p.riod to eliminate the
..

• tt.ct6 of minor y.ar to year fluctuations and to provide a

pure eros. saction astimata. In the oth.r two mod.ls,

obs.rvations w.ra us.d tor .ach eoap.ny in' e.ch ot the four

y.ars cre.tin9 • aixtur. ot ti....ri•••nd cro••••ction

obs.rv.tion.. In two ot the .adels, call. vera u.ed .s tha

unit ot u••, .....ur•••nt and in the o~.r two c.ll. minutes

w.r. u.ed a. the unit ot us.,. _.ur~t.
Th•••ti_ted llarCJinal coau tor local llinute. ranted

fro. O. 2 eenu per .inut_ to 1. 3 cenu per a1nute. Th.

eo.t. per call d.veloped in th_ .ad.l. usinq nu.ber ot call.

a. the u.a,_ unit vera divided by th_ a.erag_ boldin, ti..

to proctuc. _tlaatea of coat ,.. Dnut. cc.parable to the

tho.. fro. tile .ad.l. uaifteJ ftuMer of aimatM .. the u.a,e

unit. The lowest ..ti_te~ troll tile -.lel vi~ only

cro•• section observations .veraqed over the tour ye.rs.

Th. hi,he.t ..ti_te c... troa tbe .adel using all

observations 1n a pooled CZ'Oea section and ti_ ..ri.. and

usinq call... ~ \1ftit of usa.. _~t. All tour

.adel. bad good .ta~i.tical pzoopu1:i... AltbcNqh there ar.

vulo_~ and 4iaaclvanta,_ of each of the four

lIOd.la, .... of the toU' can be i4entitied .. eitller the

cleuly~ approac:1l or an appnac:h to be discarded.

The .tati.tical ton used by ...1 and 'elk generat••

aaqlnal coat nUliben aPPZ'Oxiaately -.ual to aven.. co.t

nUliber.. Thua 1t .Iloulel be expec:tecI that their e.tl_t••

vl11 be so...mat biqb.r than the enqln.-.lft9 ..ti_t.. of


